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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1,14, 23, 24, 40 and 49 rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

3. Claim 1 recites the limitation "the first esterification mixture" in line 8, and "the 
conveying agent" in line 16. There is insufficient antecedent basis for this limitation in 
the claim. 

4. Claim 14 recites the limitation "the preceding column" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

5. Claim 23 recites the limitation "the extraction step" in lines 4-5; and "the 
extraction column" in line 5. There is insufficient antecedent basis for this limitation in 
the claim. 

6. Claim 24 recites the limitation "the extraction column" in lines 2-3. There is 
insufficient antecedent basis for this limitation in the claim. 

7. Claim 40 recites the limitation "the pre-purified transesterification mixture" in line 
3. There is insufficient antecedent basis for this limitation in the claim. 

8. Claim 49 recites the limitation "the rectification device" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

12. Claims 1 -4, 9,10,12,1 4-1 7, 20-24, 29, 30, 32, 33, 35, 36, 40, 42 and 49 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Lepper et al. (US 
4,608,202) in view of Energea-Umwelttechnologie GMBH (WO 2002038529) (Energea), 
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Canakci et al. (American society of Agricultural Engineers 2001) (Canakci 1), Canakci et 
al. (ASAE Paper no. 016049, 1001) Canakci (2), and Metallgesellschaft AG (EP 
0523767) (Metall). 

1 3. The rejected claims cover, inter alia, a process for the non-pressurized method 
for the continuous production of alkyl esters of higher fatty acids from fatty acid 
triglyceride starting mixtures containing free fatty acids, including an integrated 
combination of acid esterification and basic transesterification, said method comprising: 
at lease one esterification of free fatty acids in a separate esterification device; a partial 
purification of the first esterification mixture; transesterification of the fatty acid 
triglycerides, carried out twice in separate transesterification devices; purification of the 
transesterification mixture; and converting the acid and base catalyst from esterification 
and transesterification to a salt suitable for use as a fertilizer. The dependent claims 
limiting the fatty acid triglyceride starting mixture; modifying the esterification step; the 
transesterification step; limiting the acid and base catalyst; limiting the alcohol used in 
the reaction process; , and modifying and describing various purification steps or 
process step. 

14. Lepper et al. discloses a two phase process for the manufacture of fatty acid 
esters from natural fats and oils containing free fatty acids that includes: preliminary- 
esterification in the presence of a monoalcohol, acid catalyst and entraining agent 
(dragging agent) of glycerol; phase separation into an entraining agent phase containing 
the acidic catalyst, water of reaction and remaining monoalcohol, and a treated oil 
phase; subjecting the treated oil phase to transesterification. Further, removal of the 
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water from the entraining agent phase and recycling the dry entraining agent phase 
containing the acid catalyst back to a further preliminary esterification step, (see 
column 3 lines 57-68 & column 4, lines 1-18, 68, & column 5 line 1). In the Lepper et al. 
reactions, esterification and transesterification, are conducted at temperatures between 
40 and 120°C. (see Example 1). The preferred monoalcohols are C1-C4, in particular 
methanol, (see column 4 lines 32-40). The acid catalyst use in the preliminary 
esterification step may be organic sulfonic acids derivatives such as, toluene sulfonic 
acid; or sulfuric acid, (see column 5, lines10-22). The esterification reaction pressure is 
no higher than 5 bars and there is no need for a pressure reactor, (see column 4 line 
50-54). The transesterification reaction is under pressureless conditions, (see column 
2 lines 1-5). The transesterification reaction uses an alkaline catalyst, such as sodium 
methylate, and the methyl ester phase of the transesterification reaction was washed 
with water for purification, (see Example 1 ). 

Lepper et al. fails to disclose the following: i) use of the recovered acid and base 
catalyst to form a salt useful for fertilizer; ii) esterification of the free fatty acids 2-8 
times; iii) carrying out transesterification at least twice; iv) free fatty acid start mixtures 
having a free fatty acid content of o 1 100%; and v) the multitude of components used in 
a continuous manufacturing process such as, esterification devices (consisting of a 
plurality of columns, transesterification devices (consisting of a plurality of columns), a 
rectification device and a separator. 

However, with regard to the use of the recovered catalyst as fertilizer, Energea 
discloses a process for preparing fatty acid esters by concentrated sulfuric acid catalyst 
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esterification and transesterification of the esterification oil phase with a potassium 
hydroxide catalyst; where the acid and base catalyst by products make a salt that is 
suitable for use in agricultural fertilizer, (see abstract). 

With regard to esterifying the free fatty acids 2-8 times, Canakci (1 ) discloses that 
in the development if their two-step pre-esterification process for making methyl esters, 
if the free fatty acid level is high multi-step processing could be used. Specifically, 
usually two pretreatment (pre-esterification) steps are needed; the sequence can be 
repeated as many times as necessary to reduce the acid level, (see column 1 , first full 
paragraph & column 2 lines 1-21). 

With regard to conducting subjecting the fatty acid triglycerides, produced by the 
esterification reactions, to transesterification at least twice, Canakici (2) discloses a 
process for producing alkyl monoesters of fatty acids from vegetable oils or animal fats, 
which includes a pretreatment esterification step and a transesterification step, (see 
abstract). The pretreatment reaction uses an acid catalyst and is conducted in two or 
more steps with a separation process between the pre-treatment steps to remove water 
formed during the reaction, (see page 3 last paragraph). The process contemplates 
start products having free fatty acid levels from soybean oil with low free fatty acid 
content to brown grease having a free fatty acid content of 40%. (see abstract). 
Additonally, it discloses that if the at the end of the transesterification step the alkyl ester 
product has excessive total glycerine level, a second transesterification step can be 
used to lower the total glycerin level in the methyl ester, (see page 9, first full 
paragraph). 
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Lastly, with regard to the multitude of components multitude of components set 
out in the claims, such as the esterification devices (consisting of a plurality of columns, 
the transesterification devices (consisting of a plurality of columns), a rectification device 
and a separator, these features are present in the device of Metall. The device of Metall 
includes mixing reactors (esterification device, transesterification device), a separator, 
and extractor and a rectifying column. 

It would have been obvious to one of ordinary skill in the art to include a pre- 
esterification step to reduce the free fatty acid in a fatty acid triglyceride (natural oil or 
waste oil) prior to transesterification as suggested by Leeper, and if necessary to further 
lower the free fatty acid to use multiple esterification steps as suggested by Canakci (1 ); 
then in order to reduce the glycerin level in the alkyl ester produced by the 
transesterification of the oil of the esterification process, it would have been obvious to 
use a second transesterification step as suggested by Canakci (2); and to use the 
recovered acid and base catalyst salt formed as a fertilizer as suggested by Energea, in 
a process for the continuous production of alkyl esters as in the instant invention. 

One of ordinary skill in the art would have been motivated to do this because of 
the desire to create and high grade alkyl ester suitable for use as biodiesel and to make 
the process environmentally friendly. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references, 
especially in the absence of evidence to the contrary. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YATE K. CUTLIFF whose telephone number is 
(571 )272-9067. The examiner can normally be reached on M-TH 8:30 a.m. - 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler can be reached on (571 ) 272 - 0871 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yate K. Cutliff 
Patent Examiner 
Group Art Unit 1621 
Technology Center 1600 

/J afar Parsa/ 
Primary Examiner 
Art Unit 1621 



